Azidothymidine inhibition of thymidine kinase and synergistic cytotoxicity with methotrexate and 5-fluorouracil in rat hepatoma and human colon cancer cells.
Azidothymidine (AZT, 3'-azido-3'-deoxythymidine, zidovudine) competitively inhibited the activity of thymidine kinase (EC 2.7.1.21) in extracts of rat hepatoma and sarcoma cells; Dixon plots yielded a Ki = 1-2 microM. Azidothymidine (100 microM) exerted synergistic cytotoxicity with methotrexate (0.05 microM) in hepatoma cells in culture in clonogenic assay. Thymidine (50 microM) counteracted the effect of azidothymidine and prevented synergistic action. Azidothymidine (10 microM) was synergistically cytotoxic with 5-fluorouracil (0.3 and 0.5 microM) in HT-29 human colon carcinoma cells. Thymidine (10 microM) abolished synergism. These studies suggest a new role for azidothymidine which, as an inhibitor of thymidine salvage, should enhance synergistically the clinical anticancer impact of blockers of de novo biosynthesis of thymidylates (methotrexate, 5-fluorouracil).